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(57) A mobile communication network system and
server apparatus enabling the time for a mobile terminal
apparatus to acquire content to be sufficiently reduced.
In amobile communication network system provided with
a cellular telephone 10 having the browser function, and
a mobile communication center 11 that manages mobile
communication in the cellular telephone 10 via a mobile

communication network 13, upon receiving a request for
Web access from the cellular telephone 10, the mobile
communication center 11 determines whether the re-
quest meets a predetermined condition, and when the
request meets the predetermined condition, executes
pipeline processing for enabling HTTP requests from the
cellular telephone 10 to be continuously received.
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Description
Technical Field

[0001] The present invention relates to a mobile com-
munication network system and server apparatus, and
more particularly, to a mobile communication network
system having mobile terminal apparatuses provided
with the Web browser function (hereinafter, simply re-
ferred to as "browser function") and a server apparatus
for managing mobile communication of the mobile termi-
nal apparatuses.

Background Art

[0002] Conventionally, cellular telephones have be-
come widespread which are installed with the browser
function to enable Web sites on the Internet to be
browsed. Currently, among these cellular telephones,
such telephones have become popular that have the
browser function capable of browsing principally Web
sites created for cellular telephones. In recent years, cel-
lular telephones have begun to spread widely which have
the browser function (so-called full-browser function) ca-
pable of browsing Web sites created for personal com-
puters, as well as Web sites for cellular telephones.
[0003] Generally, inthe browser function of the cellular
telephone, communications are performed with a content
server on the Internet according to the HTTP protocol via
amobile communication center having the gateway func-
tion to obtain content (hereinafter, simply referred to as
"content") to display a Web site. In the HTTP protocol,
ordinarily, the content can be obtained by repeating a
request transmitted to the content server from a cellular
telephone that is a client and a response replied to the
cellular telephone from the content server in response to
the request. The request transmitted from the cellular
telephone is issued after receiving a response to the last
transmitted request, and thus, is easy to undergo the
effect of congestion status of the communication chan-
nel. Therefore, when the request and response are re-
peated under circumstances where the communication
channel is congested, there are cases that a considera-
ble time is required to acquire the content.

[0004] Meanwhile, in HTTP/1.1 (RFC2616) that is the
Internet standard, it is determined that requests trans-
mitted from a client are pipelined (request pipeline). This
request pipeline is technique of continuously transmitting
a plurality of requests without waiting for respective re-
sponses. By using this request pipeline, instead of the
fact that return of a response to the last request has con-
ventionally been waited to transmit the next request, it is
possible to continuously transmit requests without wait-
ing for the responses, and it is thereby possible to reduce
the time required to transmit the requests, and shorten
the time taken to acquire the content.

[0005] Herein, to execute the request pipeline, the con-
tent server needs to support HTTP/1.1. When the content

10

15

20

25

30

35

40

45

50

55

server does not support HTTP/1.1, the request and re-
sponse are repeated as described above. Then, an im-
proved data communication method has conventionally
been proposed to enable communications between a us-
er apparatus and server apparatus to be performed ac-
cording to the HTTP protocol even in such a case that
the content server does not support HTTP/1.1 (for exam-
ple, see Patent Document 1). In the improved data com-
munication method, a proxy server converts the version
of the HTTP protocol when the content server does not
support HTTP/1.1, and HTTP protocol communications
are thereby guaranteed between the user apparatus and
content server.

[Patent Document 1] JP 2004-530231
Disclosure of Invention

[0006] However, inthe above-mentioned conventional
improved data communication method, when the content
server does not support HTTP/1.1, the proxy server
needs to convert the version of the HTTP protocol when-
ever arequest or response arrives, and the problem aris-
es that the time taken to obtain content cannot be suffi-
ciently reduced due to the time required for the conver-
sion processing.

[0007] The present invention was carried out in view
of the aforementioned problem, and it is an object of the
invention to provide a mobile communication network
system and server apparatus enabling the time for a mo-
bile terminal apparatus to acquire content to be sufficient-
ly reduced.

[0008] A mobile communication network system of the
invention is provided with a mobile terminal apparatus
having the browser function, and a server apparatus that
manages mobile communication in the mobile terminal
apparatus via a mobile communication network, and is
characterized in that upon receiving a request for Web
access from the mobile terminal apparatus, the server
apparatus determines whether the request meets a pre-
determined condition, and when the request meets the
predetermined condition, executes pipeline processing
for enabling HTTP requests from the mobile terminal ap-
paratus to be continuously received.

[0009] According to this constitution, when a request
received from the mobile terminal apparatus meets a pre-
determined condition, since the server apparatus exe-
cutesthe pipeline processing for enabling HTTP requests
from the mobile terminal apparatus to be continuously
received, such matters are prevented that the communi-
cationtime undergoes the effect of communication status
on the mobile communication network and increases as
a result of repeating the request and response on the
mobile communication network, and itis thereby possible
to adequately reduce the time for the mobile terminal
apparatus to acquire the content.

[0010] In the mobile communication network system,
itis considered that the server apparatus determines ex-
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ecution of the pipeline processing corresponding to UA,
HTTP version and details of the method of the request.
For example, it is preferable to execute the pipeline
processing in the case of UA of the request being a ter-
minal supporting the pipeline processing with the access
from a predetermined browser, the HTTP version being
HTTP/1.1, and a predetermined method. As a predeter-
mined browser, for example, considered is the case of
access from a full-browser or a browser for mobile ter-
minal apparatuses. As a predetermined method, for ex-
ample, considered is the case of GET or HEAD, or the
case of GET, HEAD or POST. In this case, since execu-
tion of the pipeline processing is determined correspond-
ing to UA of the request from the mobile terminal appa-
ratus, HTTP version and details of the method, it is pos-
sible to execute the pipeline processing on the mobile
communication network only in the required case.
[0011] Further, in the mobile communication network
system, a content distribution apparatus may be further
provided to distribute content to the mobile terminal ap-
paratus via the server apparatus, where the server ap-
paratus sequentially transmits HTTP requests continu-
ously received by the pipeline processing to the content
distribution apparatus, while receiving HTTP responses
to the HTTP requests from the content distribution appa-
ratus. In this case, also when the content distribution ap-
paratus distributes the content to the mobile terminal ap-
paratus via the server apparatus, such matters are pre-
vented that the communication time undergoes the effect
of communication status on the mobile communication
network and increases as a result of repeating the re-
guest and response on the mobile communication net-
work, and it is thereby possible to adequately reduce the
time for the mobile terminal apparatus to acquire the con-
tent.

[0012] Particularly, eveninthe case where the content
distribution apparatus does not support HTTP/1.1 and is
not able to execute the request pipeline, by the pipeline
processing on the mobile communication network, such
matters are prevented that the communication time un-
dergoes the effect of communication status on the mobile
communication network and increases as a result of re-
peating the request and response on the mobile commu-
nication network, and it is thereby possible to sufficiently
reduce the time for the mobile terminal apparatus to ac-
quire the content. Further, in the server apparatus, since
itis not necessary to convert the version of HTTP protocol
unlike the conventional improved data communication
method, such matters do not occur either that the time
elapsed before acquiring the content is increased corre-
sponding to the time required for the protocol conversion
processing.

[0013] Further, in the mobile communication network
system, it is preferable that the server apparatus aban-
dons the HTTP request from the mobile terminal appa-
ratus or HTTP response from the content distribution ap-
paratus as required when the server apparatus detects
unauthorized Content-length in the HTTP response from
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the content distribution apparatus. In this case, even in
the case of detecting unauthorized Content-length in the
HTTP response, since the HTTP request from the mobile
terminal apparatus or HTTP response from the content
distribution apparatus is abandoned as required to con-
tinue the pipeline processing, it is possible to reduce the
time for the mobile terminal apparatus to acquire the con-
tent, while preventing matters that communications be-
tween the mobile terminal apparatus and the content dis-
tribution apparatus are disconnected in response to un-
authorized Content-length.

[0014] Forexample, in the mobile communication net-
work system, when a Content-length value in the HTTP
response from the content distribution apparatus is great-
er than data actually transmitted from the content distri-
bution apparatus, the server apparatus abandons the
HTTP request from the mobile terminal apparatus as nec-
essary. In this case, since the HTTP request from the
mobile terminal apparatus is abandoned as necessary
when a Content-length value is greater than data actually
transmitted from the content distribution apparatus, it is
possible to prevent matters that subsequent pipeline
processing is limited due to the HTTP request remaining.
[0015] Further, in the mobile communication network
system, when a Content-length value in the HTTP re-
sponse from the content distribution apparatus is smaller
than data actually transmitted from the content distribu-
tion apparatus, the server apparatus abandons the HTTP
response from the content distribution apparatus as nec-
essary. In this case, since the HTTP response from the
content distribution apparatus is abandoned as neces-
sary when a Content-length value is smaller than data
actually transmitted from the content distribution appa-
ratus, it is possible to prevent matters that subsequent
pipeline processing is limited due to the HTTP response
remaining.

[0016] Furthermore, in the mobile communication net-
work system, when a Content-length header is not
present in the HTTP response from the content distribu-
tion apparatus, the server apparatus abandons the HTTP
request from the mobile terminal apparatus as required.
In this case, since the HTTP request from the mobile
terminal apparatus is abandoned as necessary when a
Content-length header is not present in the HTTP re-
sponse, itis possible to prevent matters that subsequent
pipeline processing is limited due to the HTTP request
remaining.

[0017]  still furthermore, in the mobile communication
network system, it is preferable that the server apparatus
rewrites descriptions of a connection header to Keep-
Alive to continue the pipeline processing when the con-
nection header of the HTTP response from the content
distribution apparatus is given close. In this case, even
when a connection header inthe HTTP response is given
close, since descriptions of the connection header are
rewritten to Keep-Alive to continue the pipeline process-
ing, itis possible to reduce the time for the mobile terminal
apparatus to acquire the content, while preventing mat-
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ters that communications between the mobile terminal
apparatus and the content distribution apparatus are dis-
connected according to close attached to the connection
header.

[0018] A server apparatus of the invention is a server
apparatus that manages mobile communication in a mo-
bile terminal apparatus via a mobile communication net-
work, and is characterized by having a request receiving
section that receives a request from the mobile terminal
apparatus, a pipeline determining section which deter-
mines whether the request received in the request re-
ceiving section meets a predetermined condition, and
when the request meets the predetermined condition,
allows execution of pipeline processing for enabling HT-
TP requests from the mobile terminal apparatus to be
continuously received, a request holding section that
holds HTTP requests continuously received from the mo-
bile terminal apparatus in the pipeline processing, and a
response transmitting section that transmits a response
to the mobile terminal apparatus.

[0019] According to this configuration, the pipeline de-
termining section determines whether the request re-
ceived from the mobile terminal apparatus meets a pre-
determined condition, and when the request meets the
predetermined condition, the pipeline processing is ex-
ecuted which enables HTTP requests from the mobile
terminal apparatus to be continuously received. There-
fore, when the request from the mobile terminal appara-
tus meets the predetermined condition, such matters are
prevented that the communication time undergoes the
effect of communication status on the mobile communi-
cation network and increases as a result of repeating the
request and response on the mobile communication net-
work, and it is thereby possible to adequately reduce the
time for the mobile terminal apparatus to acquire the con-
tent.

[0020] Inthe server apparatus, itis considered that the
pipeline determining section allows the pipeline process-
ing to be executed corresponding to UA, HTTP version
and details of the method of the request. For example, it
is preferable to allow the pipeline processing to be exe-
cuted in the case of UA of the request being a terminal
supporting the pipeline processing with the access from
apredetermined browser, the HTTP version being HTTP/
1.1, and a predetermined method. As a predetermined
browser, for example, considered is the case of access
from a full-browser or a browser for mobile terminal ap-
paratuses. As a predetermined method, for example,
considered is the case of GET or HEAD, or the case of
GET, HEAD or POST. In this case, since the pipeline
processing is executed corresponding to UA of the re-
quest from the mobile terminal apparatus, HTTP version
and details of the method, it is possible to execute the
pipeline processing on the mobile communication net-
work only in the required case.

[0021] Further, inthe server apparatus, itis preferable
that the server apparatus has a request transmitting sec-
tion that transmits a request from the mobile terminal
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apparatus to the content distribution apparatus, a re-
sponse receiving section that receives a response from
the content distribution apparatus, and a Content-length
determining section that determines an unauthorized
Content-length in the HTTP response received in the re-
sponse receiving section, where the Content-length de-
termining section abandons the HTTP request from the
mobile terminal apparatus or HTTP response from the
content distribution apparatus as required to continue the
pipeline processing when the Content-length determin-
ing section detects unauthorized Content-length. In this
case, even in the case of detecting unauthorized Con-
tent-length in the HTTP response, since the HTTP re-
quest from the mobile terminal apparatus or HTTP re-
sponse from the content distribution apparatus is aban-
doned as required to continue the pipeline processing, it
is possible to reduce the time for the mobile terminal ap-
paratus to acquire the content, while preventing matters
that communications between the mobile terminal appa-
ratus and the content distribution apparatus are discon-
nected in response to unauthorized Content-length.
[0022] For example, in the server apparatus, when a
Content-length value inthe HTTP response from the con-
tent distribution apparatus is greater than data actually
transmitted from the content distribution apparatus, the
Content-length determining section abandons the HTTP
request from the mobile terminal apparatus as neces-
sary. Inthis case, since the HTTP request from the mobile
terminal apparatus is abandoned as necessary when a
Content-length value is greater than data actually trans-
mitted from the content distribution apparatus, it is pos-
sible to prevent matters that subsequent pipeline
processing is limited due to the HTTP request remaining.
[0023] Further, in the server apparatus, when a Con-
tent-length value in the HTTP response from the content
distribution apparatus is smaller than data actually trans-
mitted from the content distribution apparatus, the Con-
tent-length determining section abandons the HTTP re-
sponse from the content distribution apparatus as nec-
essary. In this case, since the HTTP response from the
content distribution apparatus is abandoned as neces-
sary when a Content-length value is smaller than data
actually transmitted from the content distribution appa-
ratus, it is possible to prevent matters that subsequent
pipeline processing is limited due to the HTTP response
remaining.

[0024] Furthermore, in the server apparatus, when a
Content-length header is not present in the HTTP re-
sponse from the content distribution apparatus, the Con-
tent-length determining section abandons the HTTP re-
quest from the mobile terminal apparatus as required. In
this case, since the HTTP request from the mobile ter-
minal apparatusis abandoned as necessary when a Con-
tent-length header is not present in the HTTP response,
it is possible to prevent matters that subsequent pipeline
processing is limited due to the HTTP request remaining.
[0025] still furthermore, in the server apparatus, it is
preferable that the server apparatus has a connection
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header determining section that determines a connection
header of Content-length inthe HTTP response received
inthe response receiving section, and that the connection
header determining section rewrites descriptions of a
connection header to Keep-Alive to continue the pipeline
processing when the connection header of the HTTP re-
sponse is given close. In this case, even when a connec-
tion header in the HTTP response is given close, since
descriptions of the connection header are rewritten to
Keep-Alive to continue the pipeline processing, it is pos-
sible to reduce the time for the mobile terminal apparatus
to acquire the content, while preventing matters that com-
munications between the mobile terminal apparatus and
the content distribution apparatus are disconnected ac-
cording to close attached to the connection header.
[0026] According to the mobile communication net-
work system and server apparatus according to the in-
vention, when a request received from the mobile termi-
nal apparatus meets a predetermined condition, since
the pipeline processing is executed which enables HTTP
requests from the mobile terminal apparatus to be con-
tinuously received, such matters are prevented that the
communication time undergoes the effect of communi-
cation status on the mobile communication network and
increases as a result of repeating the request and re-
sponse on the mobile communication network, and it is
thereby possible to adequately reduce the time for the
mobile terminal apparatus to acquire the content.

Brief Description of Drawings
[0027]

FIG.1 is a diagram illustrating a configuration of a
mobile communication network system according to
an embodiment of the invention;

FIG. 2 is a block diagram illustrating a configuration
of a mobile communication center provided in the
mobile communication network system according to
the embodiment;

FIG. 3 is a sequence diagram to explain processing
when pipeline processing is performed on the mobile
communication network in the mobile communica-
tion network system according to the embodiment;

FIG. 4 is a flow diagram to explain pipeline determi-
nation processing performed in the mobile commu-
nication center of the mobile communication network
system according to the embodiment; and

FIG. 5 is a flow diagram to explain response deter-
mination processing performed in the mobile com-
munication center of the mobile communication net-
work system according to the embodiment.

Best Mode for Carrying Out the Invention
[0028] An embodiment of the present invention will

specifically be described below with reference to accom-
panying drawings.

10

15

20

25

30

35

40

45

50

55

FIG.1is a diagram illustrating a configuration of a mobile
communication network system according to an embod-
iment of the invention. As shown in FIG. 1, the mobile
communication network system according to this embod-
iment has a cellular telephone 10 as a mobile communi-
cation terminal apparatus, a mobile communication cent-
er 11 as a server apparatus for managing mobile com-
munication in the cellular telephone 10, and a content
server 12 as a content distribution apparatus for distrib-
uting contents to clients including the cellular telephone
10.

[0029] The cellular telephone 10 is configured to be
able to access the content server 12 via a mobile com-
munication network 13 formed of a communication net-
work such as IMT (International Mobile Telecommunica-
tion) and the like, and another communication network
such as the Internet 14 and the like. Then, the cellular
telephone 10 is capable of browsing contents distributed
from the content server 12 via such communication net-
works as described later. Particularly, the cellular tele-
phone 10 is configured to support HTTP/1.1, and be able
to continuously transmit a plurality of HTTP requests
(hereafter, simply referred to as "requests") without wait-
ing for reception of respective responses (request pipe-
line). In the following, the cellular telephone supporting
HTTP/1.1isreferredto as a "pipeline-compliant terminal”
as appropriate. In addition, FIG. 1 shows the case that
the mobile communication network 13 is formed of the
IMT network, but the invention is not limited thereto, and
the network 13 may be formed of another network other
than the IMT network.

[0030] The mobile communication center 11 is con-
nected to the content server 12 via the Internet 14, and
has the function capable of performing communication
according tothe HTTP protocol between the mobile com-
munication network 13 and the Internet 14. Particularly,
the mobile communication center 11 according to this
embodiment determines whether the cellular telephone
10 is a pipeline-compliant terminal, and when the tele-
phone 10 is a pipeline-compliant terminal, shifts to a
mode (hereinafter, referred to as a "pipeline mode" as
appropriate) for enabling requests from the cellular tele-
phone 10 to be continuously received.

[0031] The content server 12 distributes contents to
clients accessing through the Internet 14. When the cel-
lular telephone 10 accesses as a client, the content serv-
er 12 distributes content to the mobile communication
center 11viathe Internet14, and the contentis distributed
tothe cellular telephone 10 via the mobile communication
center 11. Herein, the content server 12 is assumed to
distribute contents to display Web sites created for per-
sonal computers. Further, the content server 12 supports
HTTP11.0, and as distinct from the cellular telephone 10,
does not support the request pipeline.

[0032] In the mobile communication network system
according to this embodiment having such a constitution,
even when the content server 12 does not support HTTP/
1.1, requests on the mobile communication network 13
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are pipelined. More specifically, the mobile communica-
tion center 11 determines whether the cellular telephone
10 is a pipeline-compliant terminal, and when the tele-
phone 10 is a pipeline-compliant terminal, allows re-
quests from the cellular telephone 10 to be continuously
received.

[0033] FIG. 2is a block diagram illustrating a configu-
ration of the mobile communication center 11 provided
in the mobile communication network system according
to this embodiment. In addition, FIG. 2 particularly shows
a configuration required for the mobile communication
center 11 according to this embodiment to pipeline re-
guests on the mobile communication network 13, and
omits a configuration for transmitting and receiving data
after pipelining the requests. Further, FIG. 2 omits the
mobile communication network 13 and the Internet 14.
[0034] In the mobile communication center 11 as
shown in FIG. 2, a request receiving section 21 receives
a request arriving from the cellular telephone 10 via the
mobile communication network 13. A request transmit-
ting section 22 transmits the request received from the
cellular telephone 10 to the content server 12 via the
Internet 14. A response receiving section 23 receives an
HTTP response (hereafter, simply referred to as a "re-
sponse") arriving from the content server 12 via the In-
ternet 14. A response transmitting section 24 transmits
the response received from the content server 12 to the
cellular telephone 10 via the mobile communication net-
work 13.

[0035] A pipeline determining section 25 analyzes a
header portion of the request received from the cellular
telephone 10, determines a predetermined condition
suchthatthe cellular telephone 10is a pipeline-compliant
terminal or the like, and determines execution of pipeline
processing. In addition, determination of the predeter-
mined condition whether the telephone 10 is a pipeline-
compliant terminal or the like will be described later. A
request holding section 26 holds requests needed in
shifting to the pipeline mode. More specifically, in the
case of shifting to the pipeline mode, with a response to
a request (request 1) from the cellular telephone 10 not
received, the section 26 holds a subsequent request (re-
guest 2) when the request (request 2) is received.
[0036] A Content-length determining section 27 ana-
lyzes a header portion of the response received from the
content server 12, and based on the analyzed result, de-
termines whether Content-Length is unauthorized. For
example, inthe case thata Content-Length valueis great-
er than data (hereinafter, referred to as "actual data" as
appropriate") actually received from the content server
12, the Content-Length value is smaller than the actual
data, and that Content-Length is not present, unauthor-
ized Content-Length is determined. Then, corresponding
to details of determined unauthorized Content-Length,
required processing is executed. For example, the
processing is performed to abandon the request held in
the request holding section 26, abandon the response
received from the content server 12 or the like.
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[0037] A connection header determining section 28
determines descriptions of the connection header of the
response received from the content server 12 in shifting
to the pipeline mode. More specifically, the section 28
determines whether "close" is attached to the connection
header of the response received from the content server
12, and when "close" is attached, rewrites "close" to
"Keep-Alive". By thus rewriting "close" attached to the
connection header to "Keep-Alive", it is intended to en-
able the pipeline processing on the mobile communica-
tion network 13 to be continued. In addition, when "Keep-
Alive" is attached to the connection header of the re-
sponse received from the content server 12, descriptions
of the connection header are not rewritten.

[0038] Described below is processing when the pipe-
line processing is performed on the mobile communica-
tion network 13 in the mobile communication network
system according to this embodiment. FIG. 3 is a se-
quence diagramto explain the processing when the pipe-
line processing is performed on the mobile communica-
tion network 13 in the mobile communication network
system according to this embodiment. In addition, in FIG.
3, as described above, it is assumed that the cellular
telephone 10 supports HTTP/1.1 and thus supports the
request pipeline, while the content server 12 supports
HTTP/1.0 and does not support the request pipeline.
[0039] As shown in FIG. 3, in the mobile communica-
tion network system according to this embodiment, when
the cellulartelephone 10 transmits a requestto the mobile
communication center 11 via the mobile communication
network 13 (step (hereinafter, abbreviated as "ST") 301),
the mobile communication center 11 performs pipeline
determination processing for determining whether or not
to shift to the pipeline mode (ST302). In addition, this
pipeline determination processing is performed in the
pipeline determining section 25.

[0040] Herein, the pipeline determination processing
performed in the mobile communication center 11 is de-
scribed with reference to FIG. 4. FIG. 4 is a flow diagram
to explain the pipeline determination processing per-
formed in the mobile communication center 11.

[0041] As shown in FIG. 4, the mobile communication
center 11 always monitors whether a request is received
from the cellular telephone 10 (ST401). Then, when the
request is received, the center 11 determines whether
the cellular telephone 10 is a pipeline-compliant terminal
and whether the access is from a full-browser (ST402).
More specifically, the pipeline-compliant terminal is de-
termined using the model information of the cellular tel-
ephone 10 specified by UA of the request. In addition,
determination on whether the telephone 10 is a pipeline-
compliant terminal is not limited thereto, and may be per-
formed based on other information (for example, serial
number of the cellular telephone 10 or the like).

[0042] Then, when itis determined that the cellular tel-
ephone 10 is a pipeline-compliant terminal and accesses
from a full-browser, the center 11 determines whether
the HTTP version of the request is HTTP1.1 (ST403).
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Further, when it is determined that the HTTP version of
the request is HTTP1.1, whether or not the method of
the request is GET or HEAD is determined (ST404).
Then, when it is determined that the method of the re-
quest is GET or HEAD, the operation mode of the mobile
communication center 11 shifts to the pipeline mode
(ST405).

[0043] In other words, in this embodiment, only in the
case that UA of the request is a pipeline-compliant ter-
minal while the access is from a full-browser (ST402),
the HTTP versionisHTTP1.1 (ST403), and that the meth-
od is GET or HEAD (ST404), the mobile communication
center 11 is able to shift to the pipeline mode. Thus, since
the shift to the pipeline mode is determined correspond-
ing to UA of the request from the cellular telephone 10,
HTTP version and details of the method, it is possible to
shift to the pipeline mode on the mobile communication
network 13 only in the required case. When the mode is
shifted to the pipeline mode, subsequent requests from
the cellular telephone 10 are processed by the pipeline
processing. In other words, the mobile communication
center 11 is allowed to receive requests continuously
without waiting for a response from the content server
12 in response to the request from the cellular telephone
10. After the shift to the pipeline mode is thus determined,
the pipeline determination processing is finished.
[0044] In addition, in the pipeline determination
processing as shown in FIG. 4, as a condition for shifting
to the pipeline mode, it is determined whether or not the
access is from a full-browser, but as a substitute therefor,
determination may be made using the type of browser.
For example, the browser to determine may be a browser
for cellular telephones. Further, as a condition for shifting
to the pipeline mode, it is determined whether or not the
method ofthe requestis GET or HEAD, but as a substitute
therefor, it may be determined whether or not the method
of the request is GET, HEAD or POST.

[0045] Inaddition, in the case thatitis determined that
the cellular telephone 10 is not a pipeline-compliant ter-
minal or the access is not from a full-browser in ST402,
it is determined that the HTTP version of the request is
not HTTP/1.1 in ST403, and that it is determined that the
method of the request is not GET or HEAD in ST404, the
operation mode of the mobile communication center 11
shifts to the normal mode (mode for performing normal
processing on a request from the cellular telephone 10)
(ST406). After the shift to the normal mode is thus deter-
mined, the pipeline determination processing is finished.
[0046] Referring to FIG. 3 again, the descriptions are
continued. In addition, herein, it is assumed that all the
above-mentioned conditions are met in the pipeline de-
termination processing in ST302, and that the operation
mode of the mobile communication center 11 shifts to
the pipeline mode. After the pipeline determination
processing is performed, the mobile communication
center 11 transmits the request to the content server 12
(ST303).

[0047] Upon receiving the request, the content server
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12 transmits a response to the mobile communication
center 11 inresponse to the request (ST304). Then, upon
receiving the request, the mobile communication center
11 transmits the response to the cellular telephone 10
(ST305). Upon receiving the request, the cellular tele-
phone 10 transmits a plurality of requests continuously
to the mobile communication center 11 without waiting
for reception of respective responses. FIG. 3 shows the
case that three requests 1 to 3 are continuously trans-

mitted to the mobile communication center 11
(ST3060ST308).
[0048] Uponreceiving three requests 1to 3, the mobile

communication center 11 transmits request 1 to the con-
tent server 12 (ST309). At this point, in the mobile com-
munication center 11, the request holding section 26
holds requests 2 and 3. Request 2 (request 3) held in the
request holding section 26 is transmitted to the content
server 12 when receiving response 1 (response 2) to
request 1 (request 2) as described later.

[0049] Upon receiving request 1, the content server 12
transmits response 1 to request 1 to the mobile commu-
nication center 11 (ST310). In addition, it is assumed that
response 1 is given "“close" in the connection header.
Upon receiving response 1, the mobile communication
center 11 performs response determination processing
for determining the descriptions (ST311). In addition, this
response determination processing is performed by the
Content-Length determining section 27 and connection
header determining section 28.

[0050] Herein, the response determination processing
performed in the mobile communication center 11 is de-
scribed with reference to FIG. 5. FIG. 5 is a flow diagram
to explain the response determination processing per-
formed in the mobile communication center 11. In addi-
tion, for convenience in description, FIG. 5 shows
processing for transmitting the response to the cellular
telephone 10,

[0051] As shown in FIG. 5, in the mobile communica-
tion center 11, it is always monitored whether a response
is received from the content server 12 (ST501). Then,
when a response is received, it is determined whether
the connection header of the response is given "close"
or "Keep-Alive" (ST502). Herein, when it is determined
that "close" is attached to the connection header, "close"
is rewritten to "Keep-Alive" (ST503), and the processing
flow shifts to ST504. Meanwhile, when it is determined
that "Keep-Alive" is attached to the connection header,
rewriting is not performed, and the processing flow shifts
to ST504 without change.

[0052] Ordinarily, in a response transmitted from the
content server 12, "close" is attached to the connection
header of the response. However, when the response
with "close" attached to the connection header is trans-
mitted to the cellular telephone 10 without change, con-
nection between the mobile communication center 11
and cellular telephone 10 is disconnected. Therefore, the
mobile communication center 11 according to this em-
bodiment rewrites "close" attached to the connection
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header of the response to "Keep-Alive", and thereby pre-
vents communication between the cellular telephone 10
and content server 12 from being disconnected.

[0053] After descriptions of the connection header is
rewritten to "Keep-Alive" in ST503, or after descriptions
of the connection header are kept at "Keep-Alive" in
ST502, the mobile communication center 11 determines
whether Content-Length is present (ST504). Determin-
ing whether Content-Length is present is to determine
fraud that Content-Length is not present. In addition, the
flow as shown in FIG. 5 shows the case that Content-
Length is determined after rewriting "close" attached to
the connection header of the response, but the process-
ing order is not limited thereto, and is capable of being
modified as appropriate.

[0054] When it is determined that Content-Length is
present, whether a Content-Length value is greater than
actual data is determined (ST505). Herein, when it is de-
termined that the Content-Length value is greater than
actual data, after data corresponding to the actual data
is transmitted to the cellular telephone 10, TCP connec-
tion is temporarily disconnected between the cellular tel-
ephone 10 and mobile communication center 11, and
between the mobile communication center 11 and con-
tent server 12, and a request is abandoned in the case
that the request is left in the request holding section 26
(ST506). Thus, when the Content-Length value is greater
than actual data, the request from the cellular telephone
10is abandoned asrequired, and such matters are there-
by prevented that subsequent pipeline processing is lim-
ited due to the request remaining. By performing the
processing, the response determination processing is
finished.

[0055] When it is determined that the Content-Length
value is not greater than actual data, whether the Con-
tent-Length value is smaller than the actual data is de-
termined (ST507). Herein, when it is determined that the
Content-Length value is smaller than the actual data, da-
ta corresponding to the Content-Length value is trans-
mitted to the cellular telephone 10. Thereafter, when a
remaining response is received, the response is aban-
doned (ST508). Thus, when the Content-Length value is
smaller than the actual data, since the response from the
content server 12 is abandoned as necessary, it is pos-
sible to prevent matters that subsequent pipeline
processing is limited due to the response remaining. After
performing the processing, the response determination
processing is finished.

[0056] In addition, when it is determined that the Con-
tent-Length value is not smaller than the actual data in
ST507, the Content-Length value and actual data is
judged to be the same, and the actual data is transmitted
to the cellular telephone 10 (ST509). Thereafter, the re-
sponse determination processing is finished.

[0057] Further, when it is determined that Content-
Length is not present in ST504, after a BODY portion is
transmitted to the cellular telephone 10, TCP connection
is temporarily disconnected between the cellular tele-
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phone 10 and mobile communication center 11, and be-
tween the mobile communication center 11 and content
server 12, and a request is abandoned in the case that
the request is left in the request holding section 26
(ST510). Thus, when Content-Length value is not
present, the request from the cellular telephone 10 is
abandoned as required, and such matters are thereby
prevented that subsequent pipeline processing is limited
due to the request remaining. By performing the process-
ing, the response determination processing is finished.

[0058] In addition, in ST506 and ST510 as described
above, when TCP connection is temporarily disconnect-
ed between the cellular telephone 10 and mobile com-
munication center 11, and between the mobile commu-
nication center 11 and content server 12, it is configured
that the cellular telephone 10 retransmits a request to
the mobile communication center 11 (not shown in FIG.
3). In this case, when TCP connection is disconnected
during the time of receiving a response from the mobile
communication center 11, the telephone 10 retransmits
all the requests waiting for responses by the pipeline
processing. In addition, a request to the response in
which TCP connection is disconnected is not a subject
of retransmission. However, when the response is not
received and requests are retransmitted, the beginning
request of the pipeline processing is a subject of retrans-
mission.

[0059] Thus, in the mobile communication network
system according to this embodiment, when fraud arises
in Content-Length, the request from the cellular tele-
phone 10 or the response from the content server 12 is
abandoned as appropriate in ST506, ST508 and ST510,
and it is thereby intended to normally receive re-request
arriving from the mobile apparatus.

[0060] Referring to FIG. 3 again, the descriptions are
continued. Herein, it is assumed in the response deter-
mination processing in ST311 that "close" attached to
the connection header is rewritten to "Keep-Alive" in
ST503, and that the Content-Length value and actual
data are determined to be the same. After performing the
response determination processing, the mobile commu-
nication center 11 transmits response 1 to the cellular
telephone 10 (ST312). In this case, response 1 is pro-
vided in its connection header with "Keep-Alive".

[0061] When response 1 is transmitted to the cellular
telephone 10, the mobile communication center 11 sub-
sequently transmits request 2 to the content server 12
(ST313). Upon receiving request 2, the content server
12 transmits response 2 to request 2 to the mobile com-
munication center 11 (ST314). In addition, it is assumed
that response 2 is provided in its connection header with
"close".

[0062] Upon receiving response 2, the mobile commu-
nication center 11 performs the response determination
processing (ST315) in the manner as described above
(ST315). Herein, in the response determination process-
ing in ST315, as in ST311, it is assumed that "close"
attached to the connection header is rewritten to "Keep-
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Alive" in ST503, and that the Content-Length value and
actual data are determined to be the same. After per-
forming the response determination processing, the mo-
bile communication center 11 transmits response 1 to
the cellular telephone 10 (ST316). In this case, response
2 is provided in its connection header with "Keep-Alive".
[0063] When response 2 is transmitted to the cellular
telephone 10, the mobile communication center 11 sub-
sequently transmits request 3 to the content server 12
(ST317). Upon receiving request 3, the content server
12 transmits response 3 to request 3 to the mobile com-
munication center 11 (ST318). In addition, it is assumed
that response 3 is provided in its connection header with
"Keep-Alive".

[0064] Upon receiving response 3, the mobile commu-
nication center 11 performs the response determination
processing in the manner as described above (ST319).
Herein, in the response determination processing in
ST319, as distinct from ST311 and ST315, it is assumed
that ""Keep-Alive" attached to the connection header is
not rewritten and maintained, and that the Content-
Length value and actual data are determined to be the
same. After performing the response determination
processing, the mobile communication center 11 trans-
mits response 3 to the cellular telephone 10 (ST320). In
this case, response 3 is provided in its connection header
with "Keep-Alive".

[0065] Thus, the cellular telephone 10 sequentially re-
ceives responses transmitted from the mobile communi-
cation center 11 to display on the display screen, thereby
enabling the content distributed from the content server
12 to be viewed in the cellular telephone 10. In this way,
in the mobile communication network system according
to this embodiment, a series of processing is completed
in the case that the pipeline processing is performed on
the mobile communication network 13.

[0066] Thus, according to the mobile communication
network system according to this embodiment, when a
request received from the cellular telephone 10 meets
predetermined conditions, since the mobile communica-
tion center 11 executes the pipeline processing for ena-
bling requests from the cellular telephone 10 to be con-
tinuously received, such matters are prevented that the
communication time undergoes the effect of communi-
cation status on the mobile communication network 13
and increases as a result of repeating the request and
response on the mobile communication network 13, and
it is thereby possible to adequately reduce the time for
the cellular telephone 10 to acquire the content.

[0067] Particularly, in the mobile communication net-
work system according to this embodiment is further pro-
vided the content server 12 that distributes the content
tothe cellular telephone 10 via the mobile communication
center 11, where the mobile communication center 11
sequentially transmits requests continuously received
from the cellular telephone 10 in the pipeline mode to the
content server 12, while receiving responses to the re-
quests from the content server 12. In this case, also when
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the contentserver 12 distributes the content to the cellular
telephone 10 via the mobile communication center 11,
such matters are prevented that the communication time
undergoes the effect of communication status on the mo-
bile communication network 13 and increases as a result
ofrepeating the request and response on the mobile com-
munication network 13, and it is thereby possible to ad-
equately reduce the time for the cellular telephone 10 to
acquire the content.

[0068] Further, in the mobile communication network
system according to this embodiment, when the mobile
communication center 11 detects unauthorized Content-
length in the response from the content server 12, the
center 11 abandons the request from the cellular tele-
phone 10 or response from the content server 12 as re-
quired to continue the pipeline processing. Thus, even
in the case of detecting unauthorized Content-length in
the response from the content server 12, since the re-
quest from the cellular telephone 10 or response from
the content server 12 is abandoned as required to con-
tinue the pipeline processing, it is possible to reduce the
time for the cellular telephone 10 to acquire the content,
while preventing matters that communications between
the cellular telephone 10 and the content server 12 are
disconnected in response to unauthorized Content-
length.

[0069] In addition, the invention is not limited to the
above-mentioned embodiment, and is capable of being
carried into practice with various modifications thereof
within the scope of producing the effects of the invention.
Further, without departing from the scope of the object
oftheinvention, the inventionis capable of being modified
as appropriate to be carried into practice.

[0070] For example, the above-mentioned embodi-
ment describes the case where the cellular telephone 10
receives the content (content to display a Web site cre-
ated for personal computers) distributed from the content
server 12 via the mobile communication center 11, but
the content received in the cellular telephone 10 is not
limited thereto, and is capable of being modified as ap-
propriate. For example, the invention is applicable to the
case of receiving content to display a Web site created
for the cellular telephone 10 from the mobile communi-
cation center 11. Also in this case, such matters are pre-
vented that the communication time undergoes the effect
of communication status on the mobile communication
network 13 and increases as a result of repeating the
request and response on the mobile communication net-
work 13, and it is thereby possible to adequately reduce
the time for the cellular telephone 10 to acquire the con-
tent.

Industrial Applicability

[0071] Asdescribed above, the mobile communication
network system and server apparatus according to the
invention execute the pipeline processing for enabling
HTTP requests from the mobile terminal apparatus to be
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continuously received when the request for Web access
from the mobile terminal apparatus meets predetermined
conditions, sufficiently reduce the time for the mobile ter-
minal apparatus to acquire the content, and have indus-
trial applicability.

Claims

1. A mobile communication network system compris-
ing:

a mobile terminal apparatus having a browser
function; and

a server apparatus that manages mobile com-
munication in the mobile terminal apparatus via
a mobile communication network,

wherein upon receiving a request for Web access
from the mobile terminal apparatus, the server ap-
paratus determines whether the request meets a
predetermined condition, and when the request
meets the predetermined condition, executes pipe-
line processing for enabling HTTP requests from the
mobile terminal apparatus to be continuously re-
ceived.

2. The mobile communication network system accord-
ing to claim 1, wherein the server apparatus deter-
mines execution of the pipeline processing corre-
sponding to UA, HTTP version and details of a meth-
od of the request.

3. The mobile communication network system accord-
ing to claim 2, wherein the server apparatus exe-
cutes the pipeline processing in the case of UA of
the request being a terminal supporting the pipeline
processing with access from a predetermined
browser, the HTTP version being HTTP/1.1, and a
predetermined method.

4. The mobile communication network system accord-
ing to claim 3, wherein the server apparatus exe-
cutes the pipeline processing when the access is
from the predetermined browser that is a full-brows-
er.

5.  The mobile communication network system accord-
ing to claim 3, wherein the server apparatus exe-
cutes the pipeline processing when the access is
from the predetermined browser that is a browser
for the mobile terminal apparatus.

6. The mobile communication network system accord-
ing to claim 3, wherein the server apparatus exe-
cutes the pipeline processing when the method of
the request is GET or HEAD.
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10.

11.

12.

13.

14.

The mobile communication network system accord-
ing to claim 3, wherein the server apparatus exe-
cutes the pipeline processing when the method of
the request is GET, HEAD or POST.

The mobile communication network system accord-
ing to claim 1, further comprising:

a content distribution apparatus that distributes
content to the mobile terminal apparatus via the
server apparatus,

wherein the server apparatus sequentially transmits
HTTP requests continuously received in the pipeline
processing to the content distribution apparatus,
while receiving HTTP responses to the HTTP re-
quests from the content distribution apparatus.

The mobile communication network system accord-
ing to claim 8, wherein when the server apparatus
detects unauthorized Content-length inthe HTTP re-
sponse from the content distribution apparatus, the
server apparatus abandons an HTTP request from
the mobile terminal apparatus or HTTP response
from the content distribution apparatus as necessary
to continue the pipeline processing.

The mobile communication network system accord-
ing to claim 9, wherein when a Content-length value
in the HTTP response from the content distribution
apparatus is greater than data actually transmitted
from the content distribution apparatus, the server
apparatus abandons the HTTP request from the mo-
bile terminal apparatus as necessary.

The mobile communication network system accord-
ing to claim 9, wherein when a Content-length value
in the HTTP response from the content distribution
apparatus is smaller than data actually transmitted
from the content distribution apparatus, the server
apparatus abandons the HTTP response from the
content distribution apparatus as necessary.

The mobile communication network system accord-
ing to claim 9, wherein when a Content-length head-
eris not present in the HTTP response from the con-
tent distribution apparatus, the server apparatus
abandons the HTTP request from the mobile termi-
nal apparatus as necessary.

The mobile communication network system accord-
ing to claim 9, wherein when a connection header of
the HTTP response from the content distribution ap-
paratus is given close, the server apparatus rewrites
descriptions of the connection header to Keep-Alive
to continue the pipeline processing.

A server apparatus that manages mobile communi-
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16.

17.

18.

19.

20.

21.

19

cation in a mobile terminal apparatus via a mobile
communication network, comprising:

a request receiving section that receives a re-
quest from the mobile terminal apparatus;
apipeline determining section which determines
whether the request received in the request re-
ceiving section meets a predetermined condi-
tion, and when the request meets the predeter-
mined condition, allows execution of pipeline
processing for enabling HTTP requests from the
mobile terminal apparatus to be continuously re-
ceived;

a request holding section that holds HTTP re-
quests continuously received from the mobile
terminal apparatus in the pipeline processing;
and a

a response transmitting section that transmits a
response to the mobile terminal apparatus.

The server apparatus according to claim 14, wherein
the pipeline determining section determines execu-
tion of the pipeline processing corresponding to UA,
HTTP version and details of a method of the request.

The server apparatus according to claim 15, wherein
the pipeline determining section allows the pipeline
processing to be executed in the case of UA of the
request being a terminal supporting the pipeline
processing with access from a predetermined
browser, the HTTP version being HTTP/1.1, and a
predetermined method.

The server apparatus according to claim 16, wherein
the pipeline determining section executes the pipe-
line processing when the access is from the prede-
termined browser that is a full-browser.

The server apparatus according to claim 16, wherein
the pipeline determining section executes the pipe-
line processing when the access is from the prede-
termined browser that is a browser for the mobile
terminal apparatus.

The server apparatus according to claim 16, wherein
the pipeline determining section executes the pipe-
line processing when the method of the request is
GET or HEAD.

The server apparatus according to claim 16, wherein
the pipeline determining section executes the pipe-
line processing when the method of the request is
GET, HEAD or POST.

The server apparatus according to claim 14, further
comprising:

a request transmitting section that transmits a
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23.

24.

25.
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request from the mobile terminal apparatus to
the content distribution apparatus;

aresponse receiving section that receives a re-
sponse from the content distribution apparatus;
and a Content-length determining section that
determines an unauthorized Content-length in
an HTTP response received in the response re-
ceiving section,

wherein when the Content-length determining sec-
tion detects unauthorized Content-length, the Con-
tent-length determining section abandons an HTTP
request from the mobile terminal apparatus or HTTP
response from the content distribution apparatus as
necessary to continue the pipeline processing.

The server apparatus according to claim 21, wherein
when a Content-length value in the HTTP response
from the content distribution apparatus is greater
than data actually transmitted from the content dis-
tribution apparatus, the Content-length determining
section abandons the HTTP request from the mobile
terminal apparatus as necessary.

The server apparatus according to claim 21, wherein
when a Content-length value in the HTTP response
from the content distribution apparatus is smaller
than data actually transmitted from the content dis-
tribution apparatus, the Content-length determining
section abandons the HTTP response from the con-
tent distribution apparatus as necessary.

The server apparatus according to claim 21, wherein
when a Content-length header is not present in the
HTTP response from the content distribution appa-
ratus, the Content-length determining section aban-
dons the HTTP request from the mobile terminal ap-
paratus as necessary.

The server apparatus according to claim 14, further
comprising:

a connection header determining section that
determines a connection header of Content-
length in an HTTP response received in the re-
sponse receiving section, wherein when the
connection header of the HTTP response is giv-
en close, the connection header determining
section rewrites descriptions of the connection
header to Keep-Alive to continue the pipeline
processing.

Amended claims under Art. 19.1 PCT

1. (Amended) A mobile communication network sys-
tem comprising a mobile terminal apparatus having
abrowser function, a server apparatus that manages
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mobile communication in the mobile terminal appa-
ratus via a mobile communication network, and a
content distribution apparatus that distributes con-
tent to the mobile terminal apparatus via the server
apparatus, inwhich uponreceiving arequestfor Web
access from the mobile terminal apparatus, the serv-
er apparatus determines whether the request meets
a predetermined condition, and when the request
meets the predetermined condition, executes pipe-
line processing for enabling HTTP requests from the
mobile terminal apparatus to be continuously re-
ceived, wherein the server apparatus sequentially
transmits HTTP requests continuously received in
the pipeline processing to the content distribution ap-
paratus, while receiving HTTP responses to the HT-
TP requests from the content distribution apparatus,
and when the server apparatus detects unauthorized
Content-length in an HTTP response from the con-
tent distribution apparatus, abandons an HTTP re-
quest from the mobile terminal apparatus or HTTP
response from the content distribution apparatus as
necessary to continue the pipeline processing.

2. (Amended)The mobile communication network
system according to claim 1, wherein when a Con-
tent-length value in the HTTP response from the con-
tent distribution apparatus is greater than data actu-
ally transmitted from the content distribution appa-
ratus, the server apparatus abandons the HTTP re-
guest from the mobile terminal apparatus as neces-
sary.

3. (Amended) The mobile communication network
system according to claim 1, wherein when a Con-
tent-length value in the HTTP response from the con-
tent distribution apparatus is smaller than data actu-
ally transmitted from the content distribution appa-
ratus, the server apparatus abandons the HTTP re-
sponse from the content distribution apparatus as
necessary.

4. (Amended) The mobile communication network
system according to claim 1, wherein when a Con-
tent-length header is not present in the HTTP re-
sponse from the content distribution apparatus, the
server apparatus abandons the HTTP request from
the mobile terminal apparatus as necessary.

5. (Amended) The mobile communication network
system according to claim 1, wherein when a con-
nection header of the HTTP response from the con-
tent distribution apparatus is given close, the server
apparatus rewrites descriptions of the connection
header to Keep-Alive to continue the pipeline
processing.

6. (Amended) The mobile communication network
system according to claim 1, wherein the server ap-
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paratus determines execution of the pipeline
processing corresponding to UA, HTTP version and
details of a method of the request.

7. (Amended) The mobile communication network
system according to claim 6, wherein the server ap-
paratus executes the pipeline processing in the case
of UA of the request being a terminal supporting the
pipeline processing with access from a predeter-
mined browser, the HTTP version being HTTP/1.1,
and a predetermined method.

8. (Amended) The mobile communication network
system according to claim 7, wherein the server ap-
paratus executes the pipeline processing when the
access is from the predetermined browser that is a
full-browser.

9. (Amended) The mobile communication network
system according to claim 7, wherein the server ap-
paratus executes the pipeline processing when the
access is from the predetermined browser that is a
browser for the mobile terminal apparatus.

10. (Amended) The mobile communication network
system according to claim 7, wherein the server ap-
paratus executes the pipeline processing when the
method of the request is GET or HEAD.

11. (Amended) The mobile communication network
system according to claim 7, wherein the server ap-
paratus executes the pipeline processing when the
method of the request is GET, HEAD or POST.

12. (Amended) A server apparatus that manages
mobile communication in a mobile terminal appara-
tus via a mobile communication network, compris-
ing:

a request receiving section that receives a re-
quest from the mobile terminal apparatus;
apipeline determining section which determines
whether the request received in the request re-
ceiving section meets a predetermined condi-
tion, and when the request meets the predeter-
mined condition, allows execution of pipeline
processing for enabling HTTP requests from the
mobile terminal apparatus to be continuously re-
ceived;

a request holding section that holds HTTP re-
quests continuously received from the mobile
terminal apparatus in the pipeline processing;
a request transmitting section that transmits a
request from the mobile terminal apparatus to
the content distribution apparatus;

a response receiving section that receives a re-
sponse from the content distribution apparatus;
a Content-length determining section that deter-
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mines an unauthorized Content-lengthinan HT-
TP response received in the response receiving
section; and

a response transmitting section that transmits a
response to the mobile terminal apparatus;

wherein when the Content-length determining sec-
tion detects unauthorized Content-length, the Con-
tenfi-length determining section abandons the HTTP
request from the mobile terminal apparatus or HTTP
response from the content distribution apparatus as
necessary to continue the pipeline processing.

13. (Amended) The server apparatus according to
claim 12, wherein when a Content-length value in
the HTTP response from the content distribution ap-
paratus is greater than data actually transmitted from
the content distribution apparatus, the Content-
length determining section abandons the HTTP re-
guest from the mobile terminal apparatus as neces-
sary.

14. (Amended) The server apparatus according to
claim 12, wherein when a Content-length value in
the HTTP response from the content distribution ap-
paratusis smaller than data actually transmitted from
the content distribution apparatus, the Content-
length determining section abandons the HTTP re-
sponse from the content distribution apparatus as
necessary.

15. (Amended) The server apparatus according to
claim 12, wherein when a Content-length header is
not present in the HTTP response from the content
distribution apparatus, the Content-length determin-
ing section abandons the HTTP request from the mo-
bile terminal apparatus as necessary.

16. (Amended) The server apparatus according to
claim 12, further comprising:

a connection header determining section that
determines a connection header of Content-
length in an HTTP response received in the re-
sponse receiving section, wherein when the
connection header of the HTTP response is giv-
en close, the connection header determining
section rewrites descriptions of the connection
header to Keep-Alive to continue the pipeline
processing.

17. (Amended) The server apparatus according to
claim 12, wherein the pipeline determining section
determines execution of the pipeline processing cor-
responding to UA, HTTP version and details of a
method of the request.

18. (Amended) The server apparatus according to
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claim 17, wherein the pipeline determining section
executes the pipeline processing in the case of UA
of the request being a terminal supporting the pipe-
line processing with access from a predetermined
browser, the HTTP version being HTTP/1.1, and a
predetermined method.

19. (Amended) The server apparatus according to
claim 18, wherein the pipeline determining section
executes the pipeline processing when the access
is from the predetermined browser that is a full-
browser.

20. (Amended) The server apparatus according to
claim 18, wherein the pipeline determining section
executes the pipeline processing when the access
is from the predetermined browser that is a browser
for the mobile terminal apparatus.

21. (Amended) The server apparatus according to
claim 18, wherein the pipeline determining section
executes the pipeline processing when the method
of the request is GET or HEAD.

22. (Amended) The server apparatus according to
claim 18, wherein the pipeline determining section
executes the pipeline processing when the method
of the request is GET, HEAD or POST.



[1'D14]

EP 2 096 548 Al

d3LIN3D MHOMLIN
d3AY3S NOLLYDINNWINOD NOLLYOINNWIWOO
AN3INOD FJE0N Egitzfel}

ﬂ/\ vl ~ el 0l

Zl L

14



EP 2 096 548 Al

[¢D14]

Y

INOHJTTEL
dV N30

NOLLOZS || oearag
ONINIWYALIA S3AVaH
HhBLeT 3uee0 NOLLOINNOD
1z 82
NOILO3S NOLLO3S
»  ONIAIZOM »| ONILLINSNVYL
ISNOSTY ISNOdSTY
\)\ 2 /\/
HIAAYTS €2 NOLLO3S [« 'z
IN3LNOD ONIJ'ICH
N 153n03y —
4l NOILO3S @N\/\ NOLLOIS
DNILLINSNYYL [ ONIAIZOTY |«
153N0Y 1S3N03Y
NN\/\ NOILO3S 1z
DNINIWY3L3A
P, 3INI3did

L

G¢

\r\

01

15



EP 2 096 548 Al

MOBILE COMMUNICATION

CENTER 11
CELLULAR 10 CONTENT SEVER 12
ST301
REQUEST -/ ST302
PIPELINE DETERMINATION ST303
REQUEST I~
PIPELINE RESPONSE >5T304
ST305 £
RESPONSE
ST306
N
o307 1) _REQUEST 1
N
3082, REQUEST 2
N REQUEST 3 ST309
N
>| 4
REQUEST1 _ ,g4-aio

RESPONSE 1 (close) /—J

RESPONSE DETERMINATION

UsTa11
RESPONSE 1 8T312
(Keep-Alive) ST313
REQUEST 2 A

ST314
RESPONSE 2 (close) A

N

RESPONSE DETERMINATION

_sT315
RESPONSE 2 ST316

(Keep-Alive) f_J ST317

REQUEST 3 /-,,/

RESPONSE 3 ST318
(Keep—Alive) e

]<

RESPONSE DETERMINATION

UsT319
RESPONSE 3 8T320
(Keep—Alive) ,J

[FIG.3]

16



EP 2 096 548 Al

( START )

A 4

No

ST401
REQUEST IS
RECEIVED ?
Yes
:;MOZ
FULL-BROWSER OF No
PIPELINE-
COMPLIANT
Yes
ST403
HTTP VERSION l No
IS HTTP/1.1 2
Yes
ST404
METHOD IS GET g No
OR HEAD ?
Yes ST405
SHIFT TO PIPELINE MODE
ST406
A 4
SHIFT TO NORMAL MODE

C e ) [FIG.4]

17



EP 2 096 548 Al

START

)

v

REQUEST IS
RECEIVED ?

STH01

ST502

Keep_A“Ve C[ose or

Keep—Alive 7

Close

ST503

(_J

REWRITTEN TO Keep—Alive

g

~

— A A
TRANSMIT BODY
PORTION AND
ABANDON REQUEST

Content—length
VALUE > ACTUAL
DATA?

Content-length

ST507

ST504

No Content-length
S PRESENT 2
ST510

Yes

STH05

Yes ST506

(_J

TRANSMIT
CORRESPONDING TO
ACTUAL DATA AND
ABANDON REQUEST

< ACTUAL DATA ? ST508
v
No TRANSMIT
CORRESPONDING TO
Content-length VALUE
AND ABANDON
ST509 RESPONSE
r./
TRANSMIT ACTUAL DATA
>
( END ) [FIG.5]

18



EP 2 096 548 Al

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2007/073967

A. CLASSIFICATION OF SUBJECT MATTER
GO6F13/00(2006.01)1, H04Q7/38(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO6F13/00, H04Q7/38

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kocho 1996-2008
Kokai Jitsuyo Shinan Koho 1971-2008 Toroku Jitsuyo Shinan Koho  1994-2008

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2004-530231 A (Telefonaktiebolaget LM 1-25
Ericsson (publ)),

30 September, 2004 (30.09.04),
Par. Nos. [0048] to [0051]

TERADA, “SIP o Mochiita Onsei Tsuwa ni Taisuru
NAT Tsuka Shuho no Teian to sono Jisso”,
Transactions of Information Processing Society
of Japan, 15 March, 2004 (15.03.04), Vol.45,
No.3, pages 813 to 823

A Hiroshi FUJISAWA, Keizo SAISHO, “Fukusu no 1-25
Mirror Server eno Koritsuteki na Access Kiko no
Jitsugen”, Information Processing Society of
Japan Kenkyu Hokoku, 30 January, 2004
(30.01.04), Vol.2004, No.9, pages 37 to 42

A Yasutaka OTAKE, Yasuhiro TAJIMA, Matsuaki 9-13,21-24

\:l Further documents are listed in the continuation of Box C. See patent family annex.

date

“L”  document which may throw doubts on priority claim(s) or which is

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing “X”  document of particular relevance; the claimed invention cannot be

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

considered novel or cannot be considered to involve an inventive

step when the document is taken alone

cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than the being obvious to a person skilled in the art
priority date claimed ‘&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
04 January, 2008 (04.01.08) 15 January, 2008 (15.01.08)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)

19



EP 2 096 548 Al

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/JP2007/073967

JP 2004-530231 A

2004.09.30

US 2002/0188743 Al
GB 2392070 A
EP 1267542 Al
WO 2002/102017 Al

Form PCT/ISA/210 (patent family annex) (April 2007)

20




EP 2 096 548 Al
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+ JP 2004530231 A [0005]

21



	bibliography
	description
	claims
	drawings
	search report

